High-molecular-weight DNA polymerases from mouse myeloma. Purification and properties of three enzymes.
Cytoplasmic (high-molecular-weight) DNA polymerase was partially purified from mouse myeloma. Upon chromatography on DEAE-Sephadex, following fractionation on phosphocellulose, the enzyme was resolved into three species named CI, CII, and CIII. The species CI and CII have equal sedimentation coefficients (10.5 S) in sucrose gradients without salt. In the presence of 125 mM ammonium sulfate the sedimentation coefficients are reduced to 8.6 S. The species CIII shows sedimentation coefficients of 5.7 S and 5.2 S without salt and in the presence of 125 mM ammonium sulfate, respectively. This species is assumed to be an artifact arising from either CI or to a minor extent from CII. The optima for pH, KCl and Mg2+ concentration, and the extent of inhibition by N-ethylmaleimide are the same. However, the enzymes differ in their responses to Mn2+ (substituting for Mg-2+), and to addition of ethanol, dimethylsulfoxide, and various phospholipids in the assay mixture. The enzymes prefer poly[d(A-T - d(A-T)] or partially degraded (activated) DNA as template rather than double-stranded or single-stranded DNA. The activity on activated DNA relative to that on poly[d(A-T) - D(A-T)] was found to be 93, 66, and 29% for DNA polymerases CI, CII, and CIII, respectively.